Upregulation of glucose-dependent insulinotropic polypeptide and its receptor in the retina of streptozotocin-induced diabetic rats.
The pathology of diabetic retinopathy includes dilatation and beading of retinal vessels, and vascular sheathing. To gain a better understanding of the molecular events leading to diabetic retinopathy, we investigated disease-specific gene responses by screening differential expression using cDNA microarray. Male Sprague-Dawley rats were intraperitoneally injected with streptozotocin (STZ, 50 mg/kg) or the control buffer and were maintained for 6 weeks. Total RNA extracted from the retinas of both groups was used for cDNA microarray analysis. Signals from all the spots representing hybridized DNA were quantified and compared between the normal and diabetic rat retinas. Among 1176 genes analyzed, the retinal expression of glucose-dependent insulinotropic polypeptide (GIP) was found to increase in STZ-induced diabetic rats compared to controls. GIP is a secreted protein, known to be released from the small intestine, which potentiates glucose-induced insulin secretion from the pancreas. However, the expression of GIP and its receptor (GIPR) has not been previously noted in the rat retina. To further validate the expression of GIP in the rat retina and to determine its possible role in the development of early diabetic retinopathy, we investigated its expression by RT-PCR, Northern blotting, and immunohistochemistry in normal and diabetic rat retinas. GIP mRNA and protein are not only expressed in the rat retina, but their levels are greater in the diabetic rat as compared to controls. And GIPR expression was also upregulated in the retinas of STZ-induced diabetic rats. We here demonstrate for the first time the expression of GIP and GIPR in the rat retina. And we also revealed some genetic events in the early stage of diabetic retinopathy including the de novo increment of GIP and GIPR expression in the retina.